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CONTINUING PROFESSIONAL DEVELOPMENT FOR PROFESSIONAL ENGINEERS
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Earthwork Construction & Layoul

. Excavation & Layoul (st & fill)

- Borrow pit volumes

« Site layoul & control

Fstimating Quantities & Costs :

- Puilder"s estimate & Ruilder’s gquantity
- Cost Controlling

Scheduling

- Construction sequencing

- Resource scheduling

- Phargraph & CPM analysis
- Engineering managemenit

Design & Drawings
- Basic design principles
- Shop drawings
Materials Quality Control & Production
- Materials specilications & testings (Cement, Coarse and fine aggregate, Water, Construction
chemicals, Structural steel, Timber etz,)
- Welding & bolting testing
= Quality contrel process (QA/ QC)
- Concrete (Plain, Reinforced. Prestressed, Post tensioned, Fiber reinforced concrete,
Ferrocement, High performance concrete, Light weight conerete)
- Concrete mix design
- Concrete maturity & early strength evaluation
Temporary Structures
- Construction Load
= Formywork
- False work & Scaffolding
- Shoring & reshoring
- Bracing s e
Anchorage il
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. Consolidation

- Compaction

. Glope Swubility

. §labs on grade

. Bearing Capacity

. Settlement
- Retaining Walls (gravity walls, RC walls, cantilever walls ete;)

- Braced & anchored excavalion

Structural Enginecring
. Loadings (dead loads, live loads, E.Q Loads, wind loads, snow loads, constrsction
loads,

load paths, ete:)
- Shear force diagram
- Bending moment diagram
_ Flexure, Shear, Tension, Compression, Torsion
- Combined stresses B
- Deflection :

Construction Equipment
- Design of equipment fleet operation & productivity
- Design of rigging & conveying system

Safe Demolition System for Constructed Facilities
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REFERENCES

Handbook of Rigging by Joseph A. MacDonald

Construction Management (CM 188)
Construction Methods and Planning by J.RILLINGWORTH

All in one civil Engineering PE.Breadth and Depth



Road

(1) Basic Principles of Road Design,
(a) Road Geometric Design,
(13 Flexibie pavements,
(2] Rigid pavemenis.
2y Road Structures Design,
(1) Flexible Pavements,
{2) Rigid pavements.

(%) Swandard Technical Specifications for road eonstrsctions.
(4)  Standard Specification fior Road Maintenances.
(5)  Road Muintenance Manyal,

{6} Rules, Regulations and Acts,
= Road acts.
- Toll road acts,
- Road mointenance fund act.
- Road safety regulations.

(T} Pavement Condition Assessment.
= Surface evaluation and rating.
= Ride quality assessment. "
- Multi-year budgeting for pavemcat rehabilitations and reconstructions.
- Priority selecting and financing for maintenance works.

{3} &m& s gl

(&) Earth works. e

- Requirements for excavation of cutting. s 4
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(10}
(11)
(12)
(13}

_::H?.-

es. .
{¢) Surface cours -

. Bituminous macadam
- Asphalt concrete pavement.
- Bituminous premix surface course.
- Cold mixed asphalt.
- Partlant cement conc
- Roller compacted concrete pavement.
- Reevcling of pavement.

(d) Drain and Drainage system.

{¢) Road Signs and Safety measure.
= Road furnitures.
- Road safety audit.
- Road signs, Road markings, signals.
- Improvement hazardous location (Black spot).

(f} Environment impect.

(penetration method

rete pavement (plain and reinforced).

Maintenance Works,
- Giravel roads.
- Bituminous pavements,
- Asphalt concrete pavements.
- Concrete pavements,
- Drains and drainage structures.
- Road signs and safety measures.

Quality Control and Quality Assurance,
Ethics,
Occupational Safety angd Health,

Engineering Management,



Areadth and Depth
by |ndranil Goswami, Ph.D, PE, M Craw Hill

AASHTO Guide for Design of Pavement Structures: 19937, Published by AASHTO,

@ "

(h) “Pavement Design and Selection” 2012 Edition, Feb 9, 2012): Michigan Department of
Transporation (MDOT)

Implementation of the AASHTO Pavement Diesign Procedures into Multi-pave™

by Abiy Bekele, Division of Highway and Railway Engincering, Department of Civil and
Architectural Engineering, Royal Inssitute of Technology, Stockholm 2011,

“Pavement Design Manual, Supplement to Part 2: Pavement Structural Design™ of Austroads”
issucd by Queens land Department of Main Roads,

Mechanistic - Empirical Pavement Design Guide Implementation” submitted to the Squth
Carolina Depariment of Transporation and the Federal Highway Administration.

{f) “Concrete Paverment Design, Costruction and Performance” by Norbert Delata,

v Secnrfaoep” FpSoqaoonicgbonpiybis cobemacay
3. Road Geometrical Standards
{a) Geometric Design Standard @W

(b) Road Note 31 - Transpori + Road Research Laboratary UK.

(c)

(d}

(e}

{c) Washington State Department of Transport Design Manual
{d) A policy on Highway Geometric Design AASHTO.

Standard Spml‘mm fior construction oﬂlm and Eﬂduﬂ mﬁﬂﬂiﬂiﬂm

F P-96, 1996 by US DOT, FHA. _

{b) “Standard Technical Specifications for Roads, Bridge and Municipal
2010:M41-10" by Washington State DOT-

(e} wwwhwmw

Construction: May 2012.

(a}
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2 - Sign (Comventioa for Sirpsscs. .
Centroid rea by Integratich »
: |I‘|:::1C:I'ﬂp€ll.nﬂ.ﬁm_“"|!iﬂhltd Average
- Centro :
. Varjous Section Froperie:
- mﬂlw .
. Combined Axial and Bending Stress.

- Slwear Seress Due 1o Tramsverse Lond .
[hse 1o Torsion_Circalar Sections

- Seress
— ular Sections

- Shear Stress Due 10 Torgion_Reclang :
Shear Stress Due 1o Torsion_Thin-Walled Sections,
 Stress in Pressure Vessels.

. Thin-Walled Pressure Vessel,
- Moh's Circle: Normal { ) and Shear Siress | ) Combination

(B) Stmtically Determinate Sinsctares
= Vectors
= Dot Product
= Cross Prodisct
- Equivalent Force Systemn
= Analysis of Trusses
- Truss Member Forces-Method of Jaints
= Truss Member Forces-Method of Sections
= Identification of Zero-Force Members
= Truss Deflection-Method of Virual Work
- Cables under Point Loads
- Cables under Uniformly Distributed Load
- Load Distributed Uniformy along Horizomal Axis
{e.g., Bridge Deck)
- Load Distributed Uniformly along Cable Length
(e.g. Self Weight)
~ Shear Force and Bending Momen
= Beam Deflection-the Elastic Curve
= Direet Integration Method
- Moment-Area Method
- Conjugate Beam Method



» Ulnit Load Method

- Beam Beflection Equations

= Influence Lines Vi
- Principle of Millber-Breslan .
- Influence Line for Vertical Reaction ot A

- Influence Line for Reaction Moment a1 A
« Influence Line for Shear s C
= Influence Line for Bending Moment a1 C
= Shear st Midspan of Uniformly Loaded Beams
- Influense of a Series of Concentrated Loads
- Absolute Maximum Shear
- Absolute Maxinum Bending Moment
- Caleulating Effect of Concentrated and Distributed Loads

(C)  Introduction 1o Indeterminaie Struchires
- Srability and Determinacy
- Determinate versus Indeterminate Structures
. The General Force Method
- Foree Method Mustration
- Castigliano’s Method
- Castigliano’s Second Theorem
- Castiglinno's Method Applied 1o Trusses
- Castigliano’s Method Applied to Beams
- Displacement Method
- Moment-Distribution Method
- The Slope-Deflection Method
- Using Results from Moment-Distribution or

- Fixed-End Moments

Yt

(D) Concrete Fundamentals
- Absolute Volume Method
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Design Momens gt Critical Lecations.
nﬂnd samuurthnﬂﬂunmﬂ
- Eiffective Mamend of Inertia
.cwcmtfﬁmddmﬁ
AC] Limits o8 Flesural Reinforoement.
:miﬁfﬂsmlyﬂcinﬁwﬂ Concrele Beams

- Design Problems.
- Douhly Reinforesd Recangular Section.

- Compression Steel Yiclded.
- Singly Reinforced T-Beams.

- Efffective Flange Widih,
« Flexural Capacity of Singly Reinforced T-Beams.

- Rectangular Besm Behavior:

= True T-Bean Behakwios.
- Diesign of Reinforced Concrete Beams for Shear,
- Shear st Midspan of Uniformly Loaded Beams.

(F)  Reinforced Concress Siabs.
- General.
= Ohne-Way Reinforced Concrete Slabs.
- Minimurm Slab Thickness.
- Temperature and Shrinkage Reinforcement.
- Twa-Way Reinforced Concrete Slabs,
- Total Static Moment in Slab Panel.

(G)  Reinforeed Concrete Columns

- Guidelines on Longitidinal Reinforcemens,

- Shot versus Long Columns,

- Axial Load Capacity of Short RC Columns,

- Column Interaction Diagrams,

- Long Columns
. Cmmrrim.lyl.m:ltdi.ung Columns {e=(1)
- Eccentrically Loaded Columns in Nonsway Frames.
= Eccentrically Loaded Colimns in Sway Frumes,

(H)  Steel Tension Members,
- Load and Resistance Facior Design (LRFD)



- Analysis and Dlesiin of Teaslon
+ Mominal Siren g,

= i Ao in Terss.

= Met Aren for Saggered Boll Lines
- Effective Wet fAuren.

| - Bhear Lag Coefficient.

- sz Lond Tahley

- Rlock Shear,

- Pin-Cemnected Tension bdembers

(v Sser] Comperssion Memben.

- Binkalily of Axi Lisesdied Columte Eler Dackling

= Critical Buckl trees for Sleel Columes
Elastic Bucklrg.
- Inelastic Buckling
Prmcid Calumns.
- Effecsive Length for Codumns in a Frams
- {nlumn widh Slendes Elements
= Elastic Buckling
- Inetastic Backling.
- Bimgle-Angle Compremsos: Elmenis
- Bl Compeessian Pdemibers
(1) Sizel Besens Design for Flevar
« Ggneral Flexure Theary.
- Propressive Enerense off Flexoml Stresses.
| - Elastic Section Modulua,
| - Plasshe Section Modwhs.
. Dieshgn of Soeel Beams_ALSC Specifiiticns:
- Neminal Moment Capsity.
.« Faibar: by Reacking Tully Plastic Seae.
 Eelstle Laterat Torsiomal Buckling (ETEH
. Elastic Latersd Torsional Fuckling. LTH].
. Bending Cocicient Cy
. Beam Design Using 7, THbles:
- Bear: Design Usiag Chiets
. Compactness Criteria.



« Flange :
. Lateral Torsional Buckli
. Design for Shear.
- Floor Framing Systerms-

{(K) Bolted and Welded Connections.
- General .
- Snug-Tight versus Slip-Critical Connections
- Bearing Type Connections
- Bearing Strength of Bolts.
- Shear Strength of Bolts.
- Slip-Critical Connections.
- Bolt Group Subject to Shear and Torsion.
- Bolts Subject to Shear and Tension.
- Fillet-Welded Joints.
- Fillet Weld Features.
- Strength of a Fillet Weld.
- Second Moments of Weld Runs,

(L) Timber Design
- Bending Stress.
- Shear Stress,
- Modulus of Elasticity,
- Stress Modification Factors.
- Design of Timber Columns.
= Buckling Limit State.
= Crushing Limit Stae.
- ¥linen Column Equation,
- Section Propertics of Beams and Joists,
- Section Properties of Planks,
- Section Properties of Decking.
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|- ALL-IN-ONE Civil Enginecring P.E. Breadth and Depth-Exam Guide. inor
; INDRANG & ;
5 Ipiform Building Cade 1997 1L GOSWaLy

3-Imternational Building Code 2006
4-Building Code Regquirements for Structural Conerete -ACI-318
5. ASCE- Mimmum Design Loads for Buildings and other Structures ~<ASCE 07

6- Fundamentals of Engineering Review Books
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SCOPE ( Geotechnical PE)

(A} Phase Relatioaships for Sols
. Soil asa Thiree-Phase Syslern
- Fundamenaal Defindtions.
- Shrinkage ansd Swell

{B)  Soil Ssmpling and Testing.
~Ciuidelines for Subsizfice Sampling
- Structure Fourdation.
- Retaining Seructures
- Ciround Waser
= Imterpretation of Boning Logs.
= Effective Stress,
- 50dl Consistency
= Afterberg Limit Tests,
» Liquid Limit Test (ASTM D4318)
- Plastic Limit Test (ASTM D=4318)
= Buandard Penetration Test (3T
~Cosrections 1o Field N Value,
« Correlation between N Value and Beasing Capacity.
= Relutive Densiry.
- Dlireet Shegr Tt
* Unconfined Compression Tess,
- Compaction,
= Trinwial Test Fumdamensgly,
Cr  Sodl Classificarion
- Sieve Sizes
- USDA Texmyra Classilicatiog of Sails
-+ Partice Size Distribarion Curves
. ”b"f"':'lhclcr."mi.l}'nis
- Unified Soil Class; fication System (UsCsy
~AASHTO Soil Classificaion
Less Than or Equat 1 35 * Passing No 209

Shw-F"d':'milmfy Giranailar
More Than 3584 Pass

= Giroup Indey (Gl) 'I:I.Ith-
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(D) Vertical Stress Increse at Depih
= Approkimate Metoads
- Boussinesq Model for Stress under Uniformly Losded Area
- Mewmark's Chan for Graphical solution of Boussinesq's Equation
Beussinesys Eguntion
Stress Increase Duw to o point Load
Bnuulmaq':T‘I‘wn!‘}'
Westerpannd's Theary
Stress Increase Due to o Line Load
Stress Incvease Due 1o 4 Sirip Load
Stress Increase Dus to Unifarmiy Loaded Cireular Foating
Load on Buried Pipes
Deflection of Flexible Pipes
2 Madifiied Lown Equution
Minsmum Burial Depth
Loods on Rigid Pipes
Indirecs Design Method
Load Factor
Direct Degign Methad

(E) Flow through Porous Media

Groundwaier Distribation

- Darey’s Law for Secpage

- Hydraulic Conductivity

; o =t of Hivdraulic Conductivity
| - Constant Hend Test
| - Falling Head Tes
| Equmlmt Hydraulic Conductivity (Layered Soils)
| L Flow Paraliel 10 Soil lﬂtﬁ o
-  Flow Transverse to Soil RW
-ﬁ:ﬁww

j= 17 i'q'ii“"*ll" i

o "*.L.“""“ 5 Ao
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Shallow Foundatsnns
« Cheneral
. Ultimate Bearing Capacity
- Teraghi's Bearing Cupacily
« Local Shear Failure
- Generul Hearing Capacity et
« Shape Correction Faclon
- Depth Comection Factis
Foar iy 8 <
For {3 8 =1
- Load Inclination Correstion Factors
- Faetor of Safety for Bearing Capeasity
- Loeal Shear Fuilune
« Dynamic Loads
- Altowahble Rearing Pressare in Sand Based on Seulement
- Efffsct of Waser Table on Bearing Capeacity
- Coefficent of Subgrade Reaction
- Plate Load Test
- For Sandy Soils
- For Clays
- Combined Footing
- Combined Footing-Design
= Mat Foundations
« Differential Settlement of Mars
- Compensated Foundations,
- Strap Footing _ Design
- Eccentric Load on o Shallow Foating
- Shear in Footings™ One_Way and Towo-Way Shear

i
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- Capacity of Pile Groups
. Specinl Considerations for Sieel H-Section Piles
- H Piles in Sand
- H Piles in Soft Clay,
- H Piles in Stff Clay.
- Pile Groups Subject to Overtuming Moment.
- Bamter Piles =
- Laterally Loaded Lang Piles.
= Pullout Resistonee
- Megmive Skin Friction
- Senlement of Piles
- Elnstic Seubement
- Selement Due 10 Tip Load
- Semlement Due 1o Shafl Load
- Elastic Sentlement of Pile Groups
- Consolidation Settlement of Pile Groups

- Pile-Driving Formula

{H) Retaining Walls
- Lateral Earth Pressure,
- Wall Movement Necessary to Develop Lateral Pressures,
- Stability and Strength Checks.
- Active Earth Pressure
- Rankine’s Theory for Earth Pressure. _ b




- Saghilization :
i a Cut in Clay.
« Bomom Heave in i o —r
- Typical Plan and Efevation 0 Braced
¢ fior Braced Cuts.

. Equivalent Pressure [Hagrams

= Sand

« Soft to Medium Clay

- ST Clay
- Diesign of Sheet Pile Walls

- Stability Design for Cantilever Walls
= U'hiranee Resistance of Tiehacks
= (HA Regulations for Excavations

Iy Slope Seabiliny

» Modes of Slape Failure
- Causes of Slope Failure

= Total versus Effective Stress Analysis

= Stability of Infinite Slopes (Mo Seepage)
- Stability of Infinite Slopes (with Seepage)
- Stability of Findte Slopes

= Genernlized Method of Slices

= Stability of Finde Slope in Clay (Taylar)
= Slope Stabilizaian Methods

L Rmummml:d MD'FHWH

* Slope Protection

(K)  Seismic Topics in Gentechnical Engineering
- Seismic Sirege Winves
= Liquefaction

- Cyelic Stress Rarig
- Glossary of Eanthquake Rejy
ted Te
}  Earthwork i
- Gieneral
= Compuiation of Earthwork Volymes



- Shrinkage
- Bulking
- Using the Mass Diagram

& 1-ALL-IN-ONE Civil Engineering P.E. Breadth and Depth-Exam Guide. INDRANIL GOSWAMI
2-Foundation Design and -melruulion . M I Tomlinson

3-Soil Mechanics, R F Craig MR

4- Fundamentals of Engineering Review Books

5- Foundation Engineering by Joseph E. Bowles




1. Basic Eleciricity
[L}] [LC circuit

(i)} Altemating(sinusoidal) Voltage and Cuent

(i} Single Phase A.C Chreuit
(v} Phaser Algebraand A.C Circuit
(¥}  Resonance in R-L-C Circuit
L Three-phase Clrcalts and System
(i) Three-phase voltage gencration
(i) Phaser dingram
(&)  ¥-V connection
{iv)  Balanced Theee-phase Loads
%) Active, Reactive and Apparent Power
(vl Power Measuremente
(i) Power Factor Comection
3 Magnetism and Magnetic Circuits
() Magneic Field
() Magnctic Materials and Magnetization curyes
fiii)  Magnetic Equivalem Circuit
(iv)  Sinusiodal E xcitation
(v} Magnetic losses
4. ACD.C Machines &




e

i)
{iid
(i)
(v}
(v
{vi)

(win)

m-lhﬂﬂ'l

Idenl Transformer

Equivalent circuit

Phazar Dingrams
Determination of Paranieters
Performance Evaluntion
Auko-transformers

Three-phase Transformers

Active Power and Frl.'qutnq- Cantrol

(i)
(i}
(i)

v}

Governor Control Systems

Tranamission Losses, penalty factors and loss coefficients

Automatic Generation Control

Active power Control Devices

Reactive Power and Frequency Conirol

(i}

(i
(i)
(v}

Production and Absarption of Reactive Power
Methods of Voliage Control

Reactive Power and Voltage Contrel Devices

Application to Transmission and Distribution systems

Electric Power Distribution Systems

@
(i)
(iif)

Distribution System Configuration
Primary and Secondary Distribution
Ring, Radial and Inner-connected Systems
Distribution Substation Layoul

Fault Diagrosis and Restoration of Supply
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Building Services Engincering
(i) Estimation of Power Demand
(il L.V Cables and Bus-way Systems

(iii)  Conductor Sizing Factors
(iv)  Circuit Protective Conductor

(v)  Farth Leakage and Touch Voltage
(vi)  Inspection and Testing

(vii}  Lightning Protection

General Protection Principles
(1) Basic Protection Principles
(i) Instrument Transformers
(i) Coordination of Over-current and Earth Protection for Distribution Systems

{iv)  Pilot-wire Differential Protection of Feeder



Flestriond Ponwer Sappls

e Lenerativn, Tramsmisson, snd Distrbatisn

4ii Applicanion ol Flegs pily

il Sl Phote-vniua: Syt

Vvl Diesign af Eleckrical linsalirmans

i dawnd Estimintiim

iy Powesr Fackor cumegtion

iviih  Power Qualiey wd Prwer syvies harsionics

Uiy oodbester ated Sulmtation, Switchiboands prd Seonchposs
find  Mmstonosce of Fleomcsl Lguipmens, Swinch pon md Cobles
™ Diesagn of Energy Efflciescy and Susuinabiiin
Lighting Requirement fior Workplace, Indear, snd Dsadenr
iy Vineal Mesds for Safzty snd Sedurly

(i [hesermine the Liglting Requirements for kadosit il Ulgpdomse Wooas plaoas

Encrgy Edficioncy Reguirement
riy WMinirrem Engigy £ ificiency Requinements fir s lstalltion it Replagemant of
Systems and Equipment m Bullditgs

mﬂtmmdﬂﬂmﬂﬁm‘mﬂ

plience with Energy EMchncy in Builifing ith Regeedss
Wit Heators. Mnor Drives and

i)

jii)  Critevia for Detesmining Compliance

” 30 Air conditioning and Heat Rejection Equimer,
1ightisg used in Buildings

Protection for Safely
@ Principie off Operstion of Praective Deviess |
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i current and Short Circuits

{iliy  Protectian Against Chet
{lv) [rotective Devices and Circuit Conductors

(v Discrimination 0 Protection of Electrical Circuits
Cables, Bus-ways and Distribution Baoards

(il Typeand Characteristic of Cables

(i) Method of Insallation

Sizing of Canduit and Trunking

(i)
Factors Affecting the cumment Carrying Capacities of Cables

{iv)
Sizing of Cables and Bus-ways for use Under Different Tvpes of Conditions

Connected Load, Maximum Demand and Circuit Breakers Ratings

vl
(i)
For a Edectrical Distribution Board
Earthing
Y Purposeof Earthing
i} Methods of Earthing
i} Fmrwnmpmuummﬁmmm
() Siitable Sizes of Circuit Protective Conducior
(v} lestin,; od‘&rt.h:ng
l-:-t-rzhm Lighiing
(0  Exiiand Eﬂumm:}-l_igming ﬂ:qu[fﬂlem.fhrEw
i) Types of Back-up Power Supply iy
(i) Exiyand Directiona Signs
Standby Power Generatar Syspem
i Types nﬂinmlh!md(.‘ﬁiiuj Loads
i) Siging of Generalar

(50 Voltge Regulation e it Efflects an e o
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(vl

8 Diiveiint )
¥Elem, Plame P s Hnl1|_r-_; and charger, Ful|

3 : LR

comend insrymey AORT, et vt syl Frasae i 5esn.

“Akation plap; and Habomatic irmnsr. resh air intake,
Hnsler switeh

Automatic Fire Algym System

i Requirern L
i) =11 el for MNomatic and Mikfigal

I : e detection sy
COMmpafmentation gy required by the f e
I ¥ e £

¢ code

M 2nd purpose of

{38) Inferaction wi ! .

vith other building services such a5 emesgeney voice communication
syeten Tifls : B I e
: +AHU, pressurization fans and awo-doars during alarm activation

Emergency Voice Comm unication Svstem

{il Requirements for Public address system for buitding above
MCIErs.

24 micters bun bess than 60

(1) Requirements for SHFETRENCY Vidice communication for building above 60 meters
(1)  Requirements for fireman intercom
Inspection, Testing, and Common Vialation in Electrical Installation

(i) Mandatory requirements for inspection and testing of elecirical prior to erergisation of

electrical supply
(if}  Types of test instruments and standard methods of testing
Measuring Instruments
(i} Principle of operation of Electrical Measuring Insiruments
(i) Essentinl of Indicating Instrurments
(i)  Typeé of Instruments
(i)  Errars Commeon to All Types of Instruments

b




meter Type Instrumeny,

ing Iron and Dynamo

g
Extension of [nsrument -
Measurement of power

ype Wattmeter
mometer Tvpe
Wiattmeter, Dyna i

{x)

(xi) ; :
4D Enecgy Mot M sltimeter or AVO metef, Electronic Multim
ixiii) Digital Multimeter

13, Electrical Engincering Codes/Standards

(i)  Codes. standards and Regulations

(i}  Codes and standards for building services,

REFERENCES

1. Basic Electrical & Electronics engineering by J.B GUPTA

Elecirical Installation Calculations {advanced) by A.] Watkins Charis Kitcher

3. Practice of professional engineering Examination 2012 (Professional Engineering Board
Singapore)

4, Code of Practice for “Protection against Lightning” Singapore Standard §§555

5. Code of Practice for Electrical Installations CP 5 Singapore Standard
6. IEC Regulation, Elecirical Building Services

7 IEE Wiring Regulations



General Electrical Engineering Knowledge

Circuit Components

I, Passive Componems

2. [C Circuits

3 Sinusoidal analysis

4. Transient analysis

£, Power and energy calculations

Measurement and Instrumenitation
i, Transducer and Sysiem Characterisiics
2, Operational Amplifier

Signal Processing
1. Sampling Theory
2 Analog-te-digitl {AD) and digial-1o-analog (I7A) Conversions

Drigital Systenms

Digital Logic

I.  DBoleanalgebra

3 Combinational and sequential logic
Digital Components

ik Digital devies

2. Memory devices

3. Programmable logic devices

4. Microcontrollers / embedded systems

Elumc and Mlsnd: Field Theory and Applications
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IV, Electronies

A, Elecironic Circudt Theory [ e

Small -a.i'l.'luland Jhr].-:n'uljmﬂ (&1

Active networks and filters ;
i - WE,

wonlincar cireuils (e g.. comparak

Sinusoidal steady-state analysis

T g

Transient annlvsis
6 Power and energy calculations

B, Electronic ¢ omponents and Circuils - il
L Solid-state power devices and power lectronics ap

2 Battery chamacteristics and ratings
3, Power supplics
4, Oscillators and phase-locked loop charactesistics
] Armplifiess
6 Modulators and demodulnors
EA Diodes
L 8 Circuit protection and safery
9. Transistors and applications
V. Control Svstem Fundamentals
A Block dingrams
B, Characterissjc equations
C. Fl'nquem_rn.-xmsc
D Time response

F. Stabiliny fe.g. tests, Bode plots, root locus, transport defuy)

VIL  Communications

A, Modulation
1. Analog modilagiony
2. Digital modulation

% Spread spectrum moduluion characieristics
B.  Noise and Interference

L Signal-to-naisc raiip

2 Quantization nojse

3. Noise figure and lemperatime

4 Interference

5. Coding. error detection and comection



Telecommunicalions

1. Wireline communications
5. Wircless communications
3 Optical communications

4, Multiplexing
.q‘

Tratfic and switching

vill. Programming

. Overview of C j
| ew of Computer and Computer Svstem

v Cand C++ fundamemials
3. Branching

4, Looping

5. Files

G. Functivns

i

Pointers, Arrays and Strings

1IN, Microprocessor System
l. Introduction to Micropracessar System
) Architecture of the 8088/ 8086 Microprocessor
3 Addressing Modes
4. Assembly Lanpuage Programming
5 The architecture of Intel microprocessor familics

X. Computer Archintecture and Engineering

1a Classic components of a computer
Measuring Performance
Major factors for performance of a computer

B

MIPS assembly Language Programming
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REFERENCES
LOYD

Electronic Devices by FL

GART
Electronic Devices and Circuils by Bo A2 mn,-,m-issium
Electronic Communicalions (Modulation &7
by ROBERT J.SCHOE NBECK

D
Digital Fundamentals by THOMAS L.FLOY
Engineering Circuit Analysis ON and JOHN L HENNESgy
Computer Organization and Design by DAVID A TATTERS
Electronmaganetic Fields
Transmission Lines and Guided Waves

Antennas e
! : r authers
Electronic Communication Techniques by YOUNG (or) athe

Principles of Communication Systems

Analog Elecironics

. Advanced Electronic Communication Systems

. Optical Communications

Radar Communications

Satellite Communications

. Wireless Communication Systems

Electronic Commumication Systems

. Electronic Contral System
. Modeling and Comtral

. Radio Wave Propagation
. RF and Microwave

. Modem Contral System

The 8088 and 8086 Microprocessors: Programming, Interfacing, Software, Hardware, and
Application by Walter A. Triebel, Avatar Singh
Computer Organization and Design by David A. Patterson, John L. Henessy.



yals of Engineering
Fundamental of Engineering Stale 86 TEAEHEE

Supplied - Reference Handbook, Seveath Edition

Knawledpe gn Engineering Thearies
Hydrauljcs

(N Mydroulics and Fluid Mechanies
2y Open Channe] Fleva

(3} Pipe Flow

(4] Design and construction of Hydraulic structures
Hydralogy
{1} Mn_-:unmlngg.

(2) Surface flas

{3} Groundwater flow

{4} Erosion and Sedimentstion
Geotechnical

(1 Soil Mechanics

(3] Engineering Geology

(3 Foundation

Water Management

(1} Soil Science

{2)  Crop Water Requirement
Environment

(1 Watershed Management
(2} Water quality

(3 EIA, SIA. EMP

(4)  Basin Management

Wmngﬁmmw

{1)  Estimating Quantity and cost
() EIRR.FIRR
Knowledge on Professional Practice
Investigation

{1} Surveying

@ ke

(3)  Geology

(4)  Soil

e
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(B)  Design
(1)

(C)  Construction
(1) Construction Management

Quality control and Quality Assuring

(1) Field investigation

Design Criteria and practice

(D)

(2}  Laboratory experience
(E)  Operation and Maintenance

(1) Rules and Regulation

IV, Codes, Laws, Bylaws, Regulation, Acts
(1) Water Resources and River conservation Law
(2)  Environmental law
(3)  Land Revenue and Fishery Law

(4) Canal and Embankment Act



(A

. ()

(D}

(E}

11
111

IV

water Supplhy

water Treatment

1 Water Quality
2. Ireatment Process
] Treated water quality

Witer ."iupp!:-.

A source

i ]’|I'|'-|,|:il.l|-:'-n

3. Water demand

4 Water distribution system

3 Pipe. Fitting and machinery specifications

Plumbing Works
1 Storage

Loading unit & design fow

3. Ho water supply system

4. Cold water supply system

5. Provention of recontamination
Sanitation

! Building sewer | drainage system

2 Collection system

3. Quantity and quality of waste water
4, Treatment system both on site & off site
5 Effluent quality

6, Disposal

Rain Water

1. Run off quantity
2. Drainage system

Code, Standard & Specification for construction installation of w/s works

Code, Standard & Specification for maintenance of w/s works

Ethies
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Investigation of Bridges and Culvens
Investigations for Important Bridges
Design Flood Discharge for Bridges
Lincar Waterway of Bridges

Choice of Foundations for Piers and Abutments
Types Bridges and Loading Standards
Setting Out for Piers and Abutments
Urpen Foundation

Pile Foundution

Well Foundation

Well Foundation - Case Siudies

Pires and Abutments

Supersiructure - Design Aspecis
Superstructure - Construetion
Inspection of Bridges

Maintenance of Bridges - Substructures
Maintenance of Superstructure - Girders
Rebuilding of Bridges

Construction Management

Grade Separators

River Training and Protection Works

vil Brid

REFERENCES

Bridge Engineering (Second Edition) by 8, Ponnuswamy
{Tata Mc.Graw - Hill Publishing Co. Lid) {Available st MES
AASHTO Specifications for Highway Bridges

Reference Lllnm'y}
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Core I".np,-inc-r:ring Competenejes
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alvies relevant dagy
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al achieve systen requines
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o 40l s and specificationg
ctects and applics approniaie secr v 1
ket (il Proqtiale testing metlado g and techniques 10 verify 1h ot 0o fons o1 poci]

s and standards

|mplemeents enginooning solugfons

v

uates effectivenesy of g

neenng solmions (e practis

lily, conseructabiliy )

Hrey i abopr g

olve engineering probiems By &

TCXLIME aw app atiliy e e

clects relevant techmology for sobutions 10 engineering peahlema.

|Usex, or mondtors the use of technology ta solve engimeering prohlem.

Verifoes the reliability of the use af technology, wol or cquipment.

|Verifies the effectiveness of the use of iechnology, tool or equipment

lE valuates the limitations of the technology and how it ean be applied,
|{=nder11nnd: the underlying principies behind the technodogy and it applicatian,
Mot

r Thix camperency oddvesser hath e “Barvactn-comarpect of emgimeering armd dersansis

EEPETIEnE, & Well ay the impartance af wrimg up-to-date technolagy, fools and egidpment

bl i e
Definition

Feealth and welfare of the puhlic:

Practises engineering activities holding paremount the safety,

the enviranment; and the safeguarding of ecenomic interesis

Indicatars
Adheres ta begislations. regulations end policies within all jurisdictional levels,
(Complics with all applicable codes and standards,

Asscsscs risk and safety concems of engineering activities 1 iderniify hazards and poteriisl harm
Implemmsonts practices to protect healih, gsd safety of ibe pubilic.

Note: Reference Io the public in this compatency inchides ame selfand calleagues
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A5 sgiedules or budgets

|
| Develogs or impler

Manuges the interplay of schedule, resowrces, quality and budget

Manages rrks

ar far ind

riance of proper work smanagenrem! practices_ for prajeci

|'1.|e.11-_-rr, SUACOmses

| Mave: This comperency addressess the

undertakings

rifics complex and tecknical infarmation

Taibors communications to the audience and cla

Presents information clearly and concisely,

Werifies sudicnce’s understanding

Listens aciively and confirms ows ||.'||]cr!.:tlu,‘.|l|g\_

[Mrepares comrespondence, reporms, records, ar dramings

keeps clear and comprehensive recosds af engineering decisbons, and supporting documentation {¢.5. deskpn recard),

Nare: This campetency goes beyvond Iragvope sbilfy ro addre s hraRaY commnicanon Apsileants sho do rod
comminicane verbafly e fo o dizabilie wordd dempnsirare "verbal® commamication trough anather neraeiie P
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elfectively o achieve s tal, erganizational an . f
. E il ard project poals in & collaborative
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o redevant information, key kiow ||:.J.__|_ and eXpErise with others.

ppects contribiutions of other professionals and collespues ot all levels

Jifers AsISIANCE 1 oihers when needed.

s psol Vi diffcult inerpersonal ilustions I.Jl-iup_ tact and honesty
ndles disagreament prompily, seeking mutually agrecabbe solutions

pemorrstrales SERSINIVILY, and respect in interactions with diverse individuals and groups in ways that advance the

shievement of team of organizational goals

—
Nose: The compeiency addresses the ability fo work with diverse growps. demonsirating the respect and

sofersionaliam necesiany o sicoced

|addresses inndequacies in knowiedge and skills through further study and consultation with athers.
|Engages in conminuous leaming activities (e.g.. professional readings, courses, self-study, receiving coaching or

1

|rr.¢|1buri111: experiential learning).

Inl:brmu gpeneral knowledge of current evens and issues to one's oW engineering practice.

|H,¢s current with the dynamic nature of engineering (including advances in knowledge and technological

advancemenis

IConducts self asscssment..

|Dc'l-'l:lnps leamning plan.

Naie: This competency addnosses e fupa

nejere of enginearing, el e Hng iy RApS IMFOUER COMImMaNT -

riance of keeping skills up-to-dare, keeping curren! with the dynamic
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